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Objectives. This study aimed to examine the cumulative disadvantage of different forms of 
childhood misfortune and adult-life socioeconomic conditions with regard to trajectories and 
levels of self-rated health in old age and whether these associations differed between welfare 
regimes (Scandinavian, Bismarckian, Southern European, and Eastern European). 
Method. The study included 24,004 respondents aged 50 to 96 from the longitudinal SHARE 
survey. Childhood misfortune included childhood socioeconomic conditions, adverse 
childhood experiences, and adverse childhood health experiences. Adult-life socioeconomic 
conditions consisted of education, main occupational position, and financial strain. We 
analyzed associations with poor self-rated health using confounder-adjusted mixed-effects 
logistic regression models for the complete sample and stratified by welfare regime. 
Results. Disadvantaged respondents in terms of childhood misfortune and adult-life 
socioeconomic conditions had a higher risk of poor self-rated health at age 50. However, 
differences narrowed with aging between adverse-childhood-health-experiences categories 
(driven by Southern and Eastern European welfare regimes), categories of education (driven 
by Bismarckian welfare regime), and main occupational position (driven by Scandinavian 
welfare regime). 
Discussion. Our research did not find evidence of cumulative disadvantage with aging in the 
studied life-course characteristics and age range. Instead, trajectories showed narrowing 
differences with differing patterns across welfare regimes. 
 





















As European societies grow older, understanding the factors that support good health in old 
age becomes increasingly important (Rechel et al., 2013). The literature investigating the 
effect of life-course factors on different healthy aging outcomes has repeatedly shown that 
adversities early in life have a long-lasting detrimental effect on health (Schafer & Ferraro, 
2012; Sieber et al., 2019). Childhood misfortune specifically has been shown to impact health 
in the long term, irrespective of adult-life socioeconomic conditions (SEC) (Aartsen et al., 
2019; Cheval, Chabert, et al., 2019; Cheval et al., 2018; Landös et al., 2018; Schafer & 
Ferraro, 2012; van de Straat et al., 2018). Studies showed that poor self-rated health (SRH) in 
adult life in general was associated with disadvantaged childhood socioeconomic conditions 
(CSC) (Hyde et al., 2006; Sieber et al., 2019), adverse childhood experiences (ACE) (Felitti 
et al., 1998; Gilbert et al., 2015), and adverse childhood health experiences (ACHE) (Haas, 
2007; Power & Peckham, 1990). Yet, evidence is lacking on whether these associations with 
SRH apply to adults aged 50 and over and on how they develop with aging. 
As a comprehensive health measure covering different health dimensions such as 
physical and mental health and as a predictor of mortality (DeSalvo et al., 2006), SRH has 
proven to be a relevant outcome when examining differences in older adults’ health 
(Christian et al., 2011; O’Brien Cousins, 1997). 
From a life-course perspective, the long-lasting effects of childhood misfortune on 
SRH in old age can be explained by the cumulative dis/advantage (CDA) model, defined as 
the “systemic tendency for interindividual divergence in a given characteristic (e.g., money, 
health, or status) with the passage of time’’ (Dannefer, 2003). The CDA model posits that 
social conditions and events early in the life course create differences between individuals 


















with the everyday lives of individuals, generating either increasing or decreasing advantages, 
which lead to a consistently growing gap in health (or another characteristic) between 
subgroups with the passage of time (Cullati et al., 2014; Ferraro & Kelley-Moore, 2003). 
While the focus on the influences of childhood misfortune on later-life health is crucial, it is 
important not to neglect the other life course influences. The danger of “Time-One 
Encapsulation” exists if the causal role of socioeconomic conditions later in life are 
disregarded and attention is only paid to childhood conditions (Dannefer, 2018). Dannefer 
(2018) uses the term “life-course reflexivity” to emphasize the necessity of considering social 
conditions later in life when looking at childhood effects, thus employing an encompassing 
life-course approach in studying CDA processes. There are two underlying elements of this 
principle. First, interactive dynamics in adulthood are acknowledged as having a role in 
producing changes in the life course in mid- and old age, and, second, human intentionality 
and action are considered central in shaping these changes (Dannefer, 2018). 
At the same time, contrary to the CDA model, some authors posit that differences 
between individuals become less pronounced over the life course. This tendency could be due 
to health selection in old age, where only the most robust individuals of each group survive 
over time, leading to narrowing differences between social categories (O’Rand, 2009). This 
theory is also known as the age-as-leveler hypothesis (Lynch, 2003). Another explanation 
consists of life- ourse processes that have the potential to reverse the CDA mechanisms 
through their positive effects (O’Rand, 2009). This includes “unexpected shifts in life 
conditions”, such as marriage/divorce or new employment, and “personal aspirations” or 
individual agency to overcome disadvantaged social origins (Burton-Jeangros et al., 2015; 
O’Rand, 2009).  
This article intends to test three aspects of the CDA theory with regard to SRH 


















(2) The principle of life-course reflexivity by acknowledging the importance of interactive 
dynamics in adult-life, which produce mid- and later life changes (Dannefer, 2018), (3) The 
influence of large-scale social regulation of economic and policy factors within states on the 
variation in trajectories (Dannefer, 2018). Thus, we aim to test the CDA mechanisms at two 
different levels: at the micro level considering the role of childhood misfortune and adult-life 
SEC and at the macro level by taking into account welfare regimes.  
Since the CDA processes are thought to operate not only on micro- but also macro-
levels, creating distinction and stratification at each level as individuals move through the life 
course, it is crucial to take into account their multileveled reality (Dannefer, 2018). The CDA 
model is based on social dynamics driven by macro-level forces impacting individual 
trajectories, which are expected to vary according to economic and welfare-state policies 
(Cullati et al., 2014; Dannefer, 2018). These varying effects are thought to occur because 
social policies alleviate adversities in individuals’ lives to differing degrees (Sieber et al., 
2019). More generous welfare regimes reduce social stratification and absorb the impact of 
material shortfalls by providing higher levels of benefits to their citizens (Bartley et al., 
1997). Moreover, we hypothesize that CDA processes are less pronounced or offset in more 
generous welfare regimes since individuals are given more opportunities to break free from a 
vicious cycle of cumulative disadvantage. For instance, state-level pension plans or health 
insurance (e.g. Medicare) may help compensate adversities experienced throughout the life 
course (Crystal et al., 2017; Dannefer, 2018; McWilliams et al., 2010; Myerson et al., 2019). 
Following previous research on the impact of life-course socioeconomic conditions on SRH 
at old age, countries can be grouped into four welfare regimes to reflect similarities in terms 
of the relative roles of the state, family, and market in the provision of welfare (Sieber et al., 
2019). In that respect, Ferrera’s typology derived from Esping-Andersen’s and augmented by 


















organized, and is labelled as one of the most accurate typologies (Eikemo, Bambra, et al., 
2008; Eikemo, Huisman, et al., 2008; Esping-Andersen, 1990; Ferrera, 1996). The 
Scandinavian welfare regime is characterised by a strong interventionist state aiming at social 
equality trough a generous redistributive social-security system and universal coverage 
(Eikemo, Bambra, et al., 2008; Esping-Andersen, 1990). The Bismarckian welfare regime is 
minimally redistributive with benefits being related to earnings and administered by 
employers, which leads to “status differentiating” welfare programs which distinguishes this 
welfare regime from others (Bambra & Eikemo, 2009; Eikemo, Bambra, et al., 2008; Esping-
Andersen, 1990). The Southern European welfare regime is considered a rather basic type of 
welfare state, with a fragmented system of welfare provision and strong reliance on family 
and the charitable sector as well as partial healthcare coverage (Eikemo, Bambra, et al., 2008; 
Ferrera, 1996). The Eastern European welfare regime is characterized by limited health 
service provision and poor overall population health, grouping formerly Communist countries 
that experienced a shift from universalism to a marketized and decentralized welfare state 
(Bambra & Eikemo, 2009; Eikemo, Huisman, et al., 2008). 
In terms of empirical analyzes, this study has three objectives in line with the three 
aspects of the CDA theory. First, we aim at examining the associations of different forms of 
childhood misfortune (CSC, ACE, ACHE) with levels and trajectories of SRH in old age. 
Second, we investigate the role of adult-life SEC (education, main occupation, financial 
strain) in the association of childhood adversities with levels and trajectories of SRH in old 
age. By following the life-course reflexivity principle, we aim to take into account the whole 
life course and acknowledge the potential causal role of adult-life SEC, which has not been 
done by existing studies on CDA and SRH (Bauldry et al., 2012; Cullati et al., 2014; 
Mirowsky & Ross, 2008). Third, we aim to examine whether welfare regimes influence the 


















in old age. To our knowledge, this is the first time the CDA hypothesis has been tested with 
SRH in older age with a comparative analysis strategy examining differences across welfare 
regimes. We hypothesize that in more generous welfare regimes with strong redistributive 
policies, the CDA processes are less marked, i.e. the processes that lead to growing 
differences between categories of childhood misfortune and adult-life SEC are absent or less 
discriminating. The distinction between levels and trajectories is important as the levels allow 
us to examine the differences in SRH at the beginning of the studied period, indicating 
potential CDA processes before the age of 50 which led to these differences. The trajectories, 
however, allow us to directly investigate whether CDA processes can be observed in the 
studied period between 50 and 96 years. 
Methods 
Study design and participants 
In this study, we used cross-national and longitudinal data from the Survey of Health, Ageing 
and Retirement in Europe (SHARE), which collected information on health and SEC of 
individuals aged 50 and older in 27 European countries (Börsch-Supan et al., 2013). SHARE 
has collected 6 waves (every 2 years) of data between 2004 and 2015. Wave 3 includes 
retrospective life-course data on childhood and adult-life predictors. In our study, we 
included participants aged between 50 and 96 years who participated in the third wave and 
had at least one SRH observation over the six survey waves. 
Welfare regimes 
This study used the welfare regime classification as proposed by Eikemo et al. (2008), which 
expands Ferrera’s typology with the Eastern European welfare regime (Esping-Andersen, 
1990; Ferrera, 1996). Accordingly, we classified the 13 countries in the final sample into four 
welfare regimes: Scandinavian (Denmark, Sweden), Bismarckian (Austria, Belgium, France, 


















Eastern European (Czech Republic, Poland). See Supplemental Material for more 
information. 
Measures 
Outcome: Self-rated health 
In line with a previous study (Sieber et al., 2019), we formed a binary outcome by grouping 
the categories “poor” and “fair” indicating poor SRH as opposed to “good”, “very good” and 
“excellent” indicating good SRH (see Supplemental Material for more information). 
Childhood misfortune 
Adverse Childhood Experiences (ACE). We used a score combining a set of traumatic events 
(emotional, physical, or linked to household dysfunction) that occurred during childhood 
(from age 0 to 15) and that were outside a child’s control (Felitti et al., 1998); parental death 
(father, mother, or both), parental mental illness, parental drinking abuse, child in care (living 
in a children’s home or with a foster family), period of hunger, and property taken away. 
Following previous studies, we computed a score ranging from 0 to 7 by combining the 6 
ACE indicators (see Supplemental Material for more information).  
Adverse Childhood Health Experiences (ACHE) combined information on 5 indicators of 
childhood health problems up until the age of 15 into a binary variable (Cheval, Chabert, et 
al., 2019; Cheval, Orsholits, et al., 2019); long hospitalization (hospitalization for a month or 
more), multiple hospitalizations (more than three times within a 12-month period), childhood 
illness (including polio, asthma, or meningitis/encephalitis), serious health conditions 
(including severe headaches, psychiatric problem, fractures, heart trouble, cancers), and 
physical injury that has led to permanent handicap, disability or limitation in daily life (see 


















Childhood Socioeconomic Conditions (CSC) is a score derived from four binary indicators of 
adverse socioeconomic conditions at age 10: 1) occupational position of the main 
breadwinner (low vs. high skill), 2) number of books in the home (≤10 vs. >10 ), 3) a 
measure of overcrowding (more than one vs. one or less persons per room in the household), 
and 4) housing quality (absence of all vs. presence of at least one of the following: fixed bath, 
cold and hot running water, inside toilet, central heating) (Wahrendorf & Blane, 2015, see 
Supplemental Material for more information).  
Adult-life Socioeconomic Conditions (SEC). We used three indicators of adult-life SEC 
representing different adult-life periods (Sieber et al., 2019); education (primary, secondary, 
tertiary), main occupational position (low and high skill), and financial strain (Is the 
household able to make ends meet? easily, fairly easily, with some difficulty, with great 
difficulty; see Supplemental Material for more information).  
Statistical Analysis 
We used logistic mixed-effects models to analyze the data with observations (level 1) nested 
within participants (level 2). These models avoided excluding participants with missing 
observations as they do not require an equal number of observations for all participants. Age 
was centered at the beginning of the trajectory (i.e., 50 years), which allowed us to examine 
the differences in level of poor SRH at the youngest age of the sample’s age range. In 
addition, age was divided by ten so that the coefficient yielded effects of increase in risk of 
poor SRH over a 10-year period. A quadratic term for age was not included in the models 
since preliminary tests revealed that it was not significant and did not improve model fit. 
Model 1a tested the association between childhood misfortune (CSC, ACE, ACHE) and the 
level of risk of poor SRH at age 50 (Table 2). In addition, model 1a included interaction 


















influences the trajectories of poor SRH with aging. This allowed us to test whether the 
differences between childhood misfortune categories were growing (cumulative 
disadvantage) or narrowing with aging. In model 2a we added the adult-life SEC (education, 
main occupational position, financial strain) and their respective interactions (Table 2). 
 As previous research has shown that welfare regime moderates the associations 
between adult-life SEC and level of poor SRH (Sieber et al., 2019), we ran models including 
triple interactions (age x predictors x welfare regime) testing whether welfare regime also 
moderated the trajectories of poor SRH (data not shown). Significant triple interactions 
supported our decision to stratify the models by welfare regime. We ran Models 1b and 2b 
(Tables 3 and 4, see Supplemental Material) separately for each welfare regime and 
correspond to the unstratified models 1a and 2a. 
 Finally, models 3a and 3b correspond to models 2a and 2b with the addition of the 
‘living with a partner’ and ‘unhealthy behavior index’ covariates (without interactions, see 
Supplemental Material for variable description) to examine the independent effect of 
childhood misfortune and adult-life SEC on poor SRH as prior research has shown that these 
covariates influence SRH (Table S2, see Supplemental Material) (Cullati et al., 2014; Knöpfli 
et al., 2016; Sieber et al., 2019).  
In line with previous research (Sieber et al., 2019), we adjusted all models for three 
prior confounders; participant attrition [no dropout/dropout (participants who did not respond 
to waves 5 and 6)/death (participants who died during follow-up)], sex (male/female), and 
birth cohort [1919–1928/1929–1938 (Great Depression)/1939–1945 (World War II)/post-
1945].  
Finally, we performed sensitivity analyzes excluding observations for participants 1) 


















were few, 2) participants who died during the survey, 3) and participants who dropped out. 
Additionally, we ran the models including a variable for number of waves interviewed 
replacing the attrition variable described above as well as using a stricter coding of the drop 
out modality including nonresponse in waves 4, 5, and 6. The sensitivity analyzes revealed 
consistent results with those of the main analyzes presented in the following section and did 
not indicate deviating findings due to very old participants or attrition. In addition, we 
performed two robustness analyzes, in which (1) we ran the same models treating the SRH 
item as a continuous variable ranging from 0, excellent to 4, poor SRH as well as (2) treating 
it as an ordinal variable to perform ordinal logistic regressions (data available upon request). 
Results 
Participants’ characteristics 
The final sample used for the models included 24,004 respondents (56% female); 3,626 
(15.1%) in Scandinavian, 10,250 (42.7%) in Bismarckian, 6,891 (28.7%) in Southern 
European, and 3,237 (13.5%) in Eastern European welfare regimes (Table 1 and Figure S1, 
Supplemental Material). At baseline, respondents with poor SRH were on average older than 
respondents with good SRH. The higher the childhood misfortune, the higher the proportion 
of respondents with poor SRH. Similarly, the more disadvantaged the adult-life SEC, the 
higher the proportion of respondents with poor SRH. The proportion of respondents with 
poor SRH was the highest in Eastern European welfare regime (50.5%), followed by 
Southern European (33.5%), Bismackian (25.3%), and Scandinavian welfare regime (14.6%) 
(Table S1). In Figure 1 we plotted the observed evolution of poor SRH proportions with 
aging for each childhood misfortune and adult-life SEC variable. In general, these descriptive 
trajectories show a rather parallel evolution up until the age of 70 and thereafter a narrowing 


















Association of childhood misfortune with levels and trajectories of poor self-rated health in 
old age, Objective 1 (Table 2, model 1a)  
In model 1a, we found that all three childhood misfortune predictors (CSC, ACE, and ACHE) 
were associated with differences in the levels of SRH at the beginning of the trajectory (i.e. 
age 50), with more disadvantaged categories consistently having higher odds of poor SRH in 
old age across predictors than less disadvantaged categories. The model revealed no differing 
linear trajectories of poor SRH with aging by ACE and CSC categories. For ACHE, however, 
the interaction term with age revealed that the linear decline of poor SRH with aging for 
respondents that had at least one ACHE was less steep compared to those who had no ACHE. 
Accumulation of disadvantage over the life course, Objective 2 (Table 2, model 2a) 
Education, main occupational position, and financial strain were associated with the level of 
SRH at the beginning of the trajectory, with more disadvantaged categories consistently 
having higher odds of poor SRH at age 50 than less disadvantaged categories (model 2a). A 
significant interaction term revealed narrowing differences with aging between primary and 
tertiary education, but no change in trajectories between primary and secondary education. 
For main occupational position, we observed narrowing differences between high and low 
skill occupations as people grow older in the association with poor SRH. The trajectories 
between those that never worked and those with high occupational position were, however, 
not different with aging. For financial strain, the interaction terms did not reveal differences 
in the trajectories with aging. 
The associations of the childhood misfortune predictors with level and trajectories of 
poor SRH in old age stayed significant when adjusting for adult-life SEC and covariates 
(model 2a). The results remained unchanged after full adjustment with partnership status and 


















Moderation of childhood misfortune and adult-life SEC associations with poor self-rated 
health by welfare regimes, Objective 3 (Table 3 and 4) 
In terms of level of poor SRH at age 50, results revealed the associations between CSC and 
poor SRH differed across welfare regimes (Tables 3 and 4, Supplemental material). While in 
Scandinavian (Table 3) and Southern European welfare regime (Table 4) the association 
became non-significant with the addition of adult-life SEC (models 2b, with the exception of 
most advantaged in Scandinavian), the association stayed significant in Bismarckian (Table 
3) and Eastern European welfare regimes (Table 4, though with less marked differences 
between the CSC categories compared to model 1b). The associations between ACE and 
ACHE with poor SRH did not differ across welfare regimes. However, the associations 
between education and main occupational position (but not financial strain) and poor SRH 
were different across welfare regimes (Table 3 and 4, models 2b). The results revealed no 
association of education with poor SRH in the Scandinavian welfare regime, whereas there 
was an expected gradient in the other welfare regimes. Low main occupational position was 
associated with higher levels of poor SRH when compared to high occupational position 
across welfare regimes, except in the Southern European regime. Never having done paid 
work was associated with higher levels of poor SRH in Bismarckian welfare regime when 
compared to high main occupational position, while in the Southern European welfare regime 
it was associated with lower levels of poor SRH. In Scandinavian and Eastern European 
regimes, never having done paid work was not associated with SRH. Financial strain was 
consistently associated with poor SRH across welfare regimes, with more disadvantaged 
categories showing higher levels of poor SRH (Table 3 and 4, models 2b).  
 In terms of trajectories of poor SRH with aging, we found no differences between the 
CSC and ACE categories across welfare regimes (Table 3 and 4), but the association between 


















European welfare regimes, respondents who experienced one or more ACHE had a less steep 
increase of poor SRH with aging when compared to those who did not experience ACHE. 
Furthermore, associations of adult-life SEC with SRH trajectories differed across welfare 
regimes (Table 3 and 4). The SRH trajectories between the various categories of education 
were not different within Scandinavian, Southern, and Eastern European welfare regimes. 
However, in the Bismarckian welfare regime, respondents with tertiary education had a 
steeper increase of poor SRH with aging when compared to primary education. Respondents 
with low-skill main occupational position in the Scandinavian welfare regime had a less steep 
increase of poor SRH with aging when compared to high-skill occupational position. Across 
other welfare regimes, main occupational position did not show differing trajectories with 
aging between the different categories. Respondents with great difficulty making ends meet 
in the Bismarckian welfare regime had a less steep increase of poor SRH with aging when 
compared to those who could make ends meet easily. Across the other welfare regimes, SRH 
trajectories between categories of financial strain were not different with aging. 
 Full adjustment of the models with partnership status and unhealthy behavior index 
did not change the results on level and trajectories of poor SRH (Table S2, Supplemental 
Material). 
 In the robustness analyzes, the models with a continuous and ordinal SRH outcome 
variable showed consistent results with the models including a binary outcome. In addition, 
we observed supplementary age-predictor interactions (trajectories) that supported the 
findings described above with one exception: In Scandinavian welfare regimes, respondents 
with secondary and tertiary education had a less steep increase of poor SRH with aging 




















The main results of this cross-national and longitudinal study examining the associations of 
childhood misfortune, adult-life SEC, and welfare regime with SRH in old age are 
multifaceted. Independent from welfare regime, the results showed a persistent and graded 
association of childhood misfortune (objective 1) and adult-life SEC (objective 2) with the 
level of SRH, which is in line with the CDA model. The more disadvantaged respondents 
showed poorer SRH at the age of 50. According to the CDA model, a potential explanation 
for these differences could be the accumulation of disadvantages over the life course up until 
the age of 50. For SRH trajectories, we found that for ACHE (objective 1), education, and 
main occupational position (objective 2), differences in SRH between the various categories 
diminished with aging. Thus, when testing the hypothesis of the CDA model to health 
trajectories in the second half of life (50-96 years), we observed that differences in SRH 
diminished over time in the case of ACHE, education, and main occupational position or 
were maintained on the same level in the case of CSC, ACE, and financial strain. Figure 1 
suggests that while the pattern of narrowing differences starts already at the beginning of the 
observed period for ACHE, the education and main occupational position categories seemed 
to approach each other from around 70 years on. These findings are in line with the age-as-
leveler hypothesis, which states that differences decrease in old age due to mortality 
selection. Furthermore, the results showed that adult-life SEC did not explain the associations 
of childhood misfortune with levels of SRH, which hint at a cumulative life-course effect of 
adult-life SEC on the differences at age 50 in addition to the effects of childhood. 
 When looking at differences in the associations with levels of SRH across welfare 
regimes (objective 3), ACE, ACHE, and financial strain were similarly associated with more 
disadvantaged categories presenting poorer SRH. A potential explanation for the level 


















course up until age 50, which seemed to lead to similar results across welfare regimes. In 
contrast, CSC, education, and main occupational position showed varying patterns. The 
persistent associations of ACE and ACHE across welfare regimes as opposed to the varying 
associations of CSC may be the result of the welfare regimes’ main focus on adult-life factors 
such as pensions and unemployment benefits rather than directly experienced childhood 
adversities. Since CSC is measured through parental socioeconomic circumstances and ACE 
and ACHE through personal experiences, this may explain the differences in the associations. 
In the Southern European welfare regimes, adult-life SEC seemed to explain the association 
between CSC and SRH, suggesting that the accumulation of disadvantage from CSC could be 
compensated by better outcomes in adult-life SEC. This may be the result of the expansion of 
welfare benefits in these welfare regimes, which mainly occurred during adult life for the 
included cohorts in this study (Ferrera, 1996). Education was associated with better SRH 
across welfare regimes, except for the Scandinavian welfare regimes where no association 
was found, suggesting a positive effect of more generous and redistributive welfare policies. 
Scandinavian countries are known to invest a significant share of their GDP in their 
educational system with the aim of ensuring equal access regardless of parents’ status or 
income. Similarly, low main occupational position was associated with poorer SRH across 
welfare regimes, but seemed not to play a role in Southern European welfare regime. This 
result can be explained by differences in employment policies, family solidarity, and informal 
economy across European countries. In Southern European countries, workers’ social 
protection, as well as comprehensive unemployment policies, developed quickly over the past 
decades (Karamessini, 2007). Moreover, people living in these countries – as well as in 
northern welfare regimes – can more frequently rely on intergenerational solidarity within 
their families compared to countries in other welfare regimes (Daatland & Lowenstein, 


















socioeconomic resources which can compensate adversities in the life course, such as 
temporary job loss. In addition, familial solidarity can help building up substantial 
socioeconomic reserves (through financial support, heritage, or logistic support) that protect 
individuals from adverse events and shocks, which are linked with the development of 
vulnerability (Cullati et al., 2018). 
 With regard to the comparison of SRH trajectories in the age range from 50 to 96 
years across welfare regimes (objective 3), we found narrowing differences with aging for 
ACHE in Southern and Eastern European welfare regimes, which is in line with the age-as-
leveler hypothesis. In other words, poor health in childhood continues to fuel health 
inequality in the second half of life in Bismarckian and Scandinavian welfare regimes, by 
maintaining health differences despite aging. In Southern and Eastern welfare regimes this 
inequality-generative process stopped influencing the trajectories, as differences narrowed. 
We have no explanation for this result, except for potential health selection bias, which could 
influence our findings through selection by design (respondents included in aging study) and 
attrition during follow-up. For the other childhood misfortune variables, we found no 
differing trajectories across welfare regimes. For adult-life SEC, the results showed 
narrowing differences with aging between primary and tertiary education in the Bismarckian 
welfare regime. Similarly, we found narrowing differences between low and high main 
occupational position within the Scandinavian welfare regime, as well as between having no 
and great difficulties making ends meet with household income in the Bismarckian regimes. 
These findings can be explained by the age-as-leveler hypothesis, which states that 
differences decrease with aging due to mortality selection. 
Compared to previous literature, this study made use of comprehensive measures of 
childhood misfortune, rather than focusing on a single indicator, in order to test trajectories in 


















find robust effects of CSC on SRH trajectories with aging (starting from age 50). Here, we 
extended these results by analyzing two additional measures of childhood misfortune, ACE 
and ACHE. We found ACHE is associated with narrowing SRH differences with aging in 
Southern and Eastern European welfare regimes. Other studies on CDA and SRH did not 
consider childhood predictors (Cullati et al., 2014; Mirowsky & Ross, 2008) and/or analyzed 
CDA patterns in stages earlier than old age (Bauldry et al., 2012). A study with the same data 
and analysis outline but using frailty as the outcome measure, found similar patterns in the 
associations of childhood misfortune and adult-life SEC with the level of the outcome (Van 
Der Linden et al., 2019). However, in addition to the narrowing differences in the trajectories 
of the various ACHE categories, the study on frailty also found narrowing trajectories by 
CSC categories. Moreover, the article on frailty also found growing differences between low 
and high main occupational position in the Bismarckian welfare regime. This underlines the 
importance of considering various outcomes when studying the CDA theory (Van Der Linden 
et al., 2019). When looking at economic inequality in later life, existing research found that 
inequality within each cohort kept increasing with aging as well as between cohort 
inequalities, with higher economic inequality for younger cohorts (Crystal et al., 2017; 
Crystal & Waehrer, 1996). The longitudinal finding stating increasing inequality throughout 
the life course is contrary to our findings of narrowing health inequalities in old age. 
However, Crystal & Waehrer (1996) and Crystal et al. (2017) looked at economic rather than 
health inequality and used United States based data for their studies. Ferraro and Kelley-
Moore (2003) have shown that obesity has long-lasting health consequences during 
adulthood. By employing a life-course reflexivity approach they found that these detrimental 
effects could be compensated through regular exercise. Although this study did not take into 
account potential macro-level influences on the associations, it showed the importance of 


















welfare regimes the detrimental effect of CSC could be compensated by adult-life SEC. 
Another study that looked at cross-national differences in the impact of childhood health and 
SEC on later-life health found a long lasting negative impact independent of adult-life SEC 
and behavioral factors and that this impact varies substantially across contexts, which is 
consistent with our study (Haas & Oi, 2018). However, this study did not look into health 
trajectories at older age. 
The strengths of this study include a follow-up of 12 years with repeated 
measurements every 2 years, which allowed for an analysis of the SRH trajectories in 
different life-course events and socioeconomic circumstances from age 50. In addition, the 
large sample size including respondents from different European countries, combined with 
comprehensive childhood misfortune indicators and adult-life SEC predictors allowed for a 
comparative analysis of the CDA framework on a macro-level across welfare regime. 
However, one limitation is the self-reported and retrospective data used for childhood 
misfortune and main occupational position, which may be subject to recall bias, common 
source bias, or social desirability. Nevertheless, previous research has shown adequate 
validity for recall measures of adverse experiences and SEC (Barboza Solís et al., 2015), and 
for childhood health (Haas & Bishop, 2010), especially as the models were adjusted with its 
predictors, such as socioeconomic resources (Vuolo et al., 2014). Second, as an inevitable 
characteristic of a longitudinal study, attrition may imply a selection bias in the remaining 
sample. By adjusting our models for attrition and conducting sensitivity analyzes excluding 
respondents who dropped out or died during follow-up, we accounted for this potential 
limitation. Third, as a subjective assessment of health in a cross-country study, SRH may be 
sensitive to the respondent’s cultural context. However, previous research found that in a 
European context differences in reporting styles explained some part of the cross-country 


















study design the countries included in the analyzes represent a selected sample and might bias 
the findings. Fifth, a robustness analysis using a continuous SRH outcome variable confirmed 
the above results. In addition, the continuous models revealed supplementary significant 
differences in SRH trajectories. We observed growing differences with aging between 
respondents with primary and tertiary education in Scandinavian welfare regimes only, which 
supports the CDA theory. However, these supplementary results can be explained by the fact 
that in the continuous case respondents move more easily between the response categories 
compared to the dichotomous case. Given that SRH is not a genuine linear variable with the 
same distance between the response categories, these results need to be looked at with 
caution. The binary SRH outcome gives a more clinical and reliable assessment of the 
respondent’s health by better dissociating good and poor health. 
In conclusion, this study reveals the long-lasting consequences of childhood 
misfortune on health in old age and shows narrowing differences between ACHE categories 
over time in old age, which was driven by the effects in Southern and Eastern European 
welfare regimes. Furthermore, the present research underlines the importance of a life-course 
approach following the principle of life-course reflexivity, by considering adult-life SEC 
when examining the associations between childhood misfortune and health in old age. 
Similar to childhood misfortune, disadvantaged SEC in adult-life were associated with poorer 
health in old age. We observed narrowing differences over time in old age for the various 
categories of education, which was due to the effects in the Bismarckian welfare regime, and 
for main occupational position, which was due to the effects in the Scandinavian welfare 
regime. 
Generally, we found that CDA processes before the age of 50 may explain the health 
differences in the studied categories up until that age. However, we did not find support for 


















proposed by the CDA model but rather narrowing differences across these variables, which 
seemed to be specifically marked from 70 years on as Figure 1 suggests. The evidence for 
old-age trajectories in this study are in line with alternative hypotheses to the cumulative 
dis/advantage theory, such as the age-as-leveler hypothesis, stating that differences in old age 
decrease due to mortality selection, which leads to a more homogenous population in these 
age groups (Lynch, 2003). Another potential explanation for these findings may be that 
welfare regimes prevented CDA processes to continue their path in old age. However, future 
research is needed to confirm this explanation, as we did not test the “absence” of welfare 
regimes. This study underlines the importance to consider various analysis levels and life-
course stages when examining CDA processes, as the individual life course on the micro-
level seems to be influenced by social policies on the macro-level. Further research will be 
needed to carefully work out the causes for the differences between welfare regimes in order 
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Table 1. Baseline sample characteristics 
 
Good SRH Poor SRH 
  N (%) N (%) 
Total 16939 (70.6) 7065 (29.4) 
Age, mean (sd) 61.3 (8.7) 65.3 (9.6) 
Scandinavian WR 3096 (85.4) 530 (14.6) 
Bismarckian WR 7657 (74.7) 2593 (25.3) 
Southern European WR 4583 (66.5) 2308 (33.5) 
Eastern European WR 1603 (49.5) 1634 (50.5) 
ACE : None 13637 (72.1) 5268 (27.9) 
ACE : At least one 3302 (64.8) 1797 (35.2) 
ACHE : None 12697 (70.8) 5244 (29.2) 
ACHE : At least one 4242 (70) 1821 (30) 
CSC : Most disadvantaged 2492 (55.2) 2019 (44.8) 
CSC : Disadvantaged 3979 (65.9) 2063 (34.1) 
CSC : Middle 5785 (75.1) 1922 (24.9) 
CSC : Advantaged 3536 (80.3) 867 (19.7) 
CSC : Most advantaged 1147 (85.5) 194 (14.5) 
Education 
    Primary 4108 (56.4) 3180 (43.6) 
Secondary 8908 (73.6) 3188 (26.4) 
Tertiary 3923 (84.9) 697 (15.1) 
Main occupational position 
    High skill 4439 (82.2) 964 (17.8) 
Low skill 11303 (68.3) 5245 (31.7) 
Never worked 1197 (58.3) 856 (41.7) 
Financial strain   
  Easily 7294 (81.7) 1634 (18.3) 
Fairly easily 5216 (71.1) 2120 (28.9) 
With some difficulty 3147 (60.5) 2058 (39.5) 
With great difficulty 1282 (50.6) 1253 (49.4) 
Partnership status : Alone 3831 (64.1) 2143 (35.9) 
Partnership status : In couple 13108 (72.7) 4922 (27.3) 
Unhealthy behavior index, mean (sd) 0.2 (0.3) 0.3 (0.3) 
Female 9176 (68.3) 4259 (31.7) 
Male 7763 (73.5) 2806 (26.5) 
Birth cohort   
After 1945 8126 (77.6) 2339 (22.4) 
Between 1919 and 1928 1274 (53.7) 1098 (46.3) 
Between 1929 and 1938 3526 (62.7) 2096 (37.3) 
Between 1939 and 1945 4013 (72.4) 1532 (27.6) 
Attrition : No dropout 12583 (73.6) 4510 (26.4) 
Attrition : Dropped 3302 (70) 1412 (30) 
Attrition : Deceased 1054 (48) 1143 (52) 
Note. SRH: Self-rated health, WR: Welfare regime, ACE: Adverse childhood experiences, ACHE: Adverse 


















Table 2. Associations of childhood misfortune and adult-life socioeconomic circumstances with level and 
trajectories of poor self-rated health at old age. 
 
Note. OR: Odds ratios, CI: Confidence interval, ACE: Adverse childhood experiences, ACHE: Adverse 
childhood health experiences, CSC: Childhood socioeconomic conditions. All models are adjusted for sex, 
birth cohort and attrition. Age was centered at 50 y and divided by 10 so that the coefficients yielded the 
effects for a 10-year period. 
***p<.001, **p<.01, *p<.05 
 
 M1a  M2a  
 OR (95% CI) P OR (95% CI) P 
Age (10-y period) 2.81 (2.58-3.07) *** 2.98 (2.59-3.42) *** 
At least one ACE (ref. None) 1.69 (1.44-2.00) *** 1.66 (1.42-1.95) *** 
At least one ACHE (ref. None) 1.82 (1.57-2.11) *** 1.85 (1.60-2.13) *** 
CSC (ref. Most disadvantaged)     
Disadvantaged 0.57 (0.46-0.70) *** 0.79 (0.64-0.97) * 
Middle 0.28 (0.23-0.34) *** 0.59 (0.48-0.73) *** 
Advantaged 0.18 (0.14-0.22) *** 0.53 (0.42-0.67) *** 
Most advantaged 0.09 (0.07-0.13) *** 0.42 (0.30-0.59) *** 
Education (ref. Primary)     
Secondary   0.67 (0.57-0.80) *** 
Tertiary   0.34 (0.26-0.43) *** 
Main Occupational Position (ref. High skill)     
Low skill   1.60 (1.33-1.91) *** 
Never worked   0.96 (0.71-1.30)  
Financial strain (ref. Easily)     
Fairly easily   1.74 (1.48-2.04) *** 
With some difficulty   3.35 (2.80-4.01) *** 
With great difficulty   7.17 (5.70-9.01) *** 
Interactions     
Age x at least one ACE (ref. None) 0.99 (0.91-1.07)  0.97 (0.90-1.05)  
Age x at least one ACHE (ref. None) 0.85 (0.78-0.91) *** 0.85 (0.79-0.92) *** 
Age x CSC (ref. Most disadvantaged)     
Age x Disadvantaged 1.00 (0.91-1.10)  0.99 (0.90-1.09)  
Age x Middle 1.04 (0.95-1.14)  0.99 (0.90-1.09)  
Age x Advantaged 1.05 (0.94-1.17)  0.95 (0.84-1.06)  
Age x Most advantaged 1.08 (0.92-1.27)  0.93 (0.78-1.10)  
Age x Education (ref. Primary)     
Age x Secondary   1.04 (0.96-1.13)  
Age x Tertiary   1.20 (1.07-1.36) ** 
Age x Main occupational position (ref. High skill)      
Age x Low skill   0.89 (0.82-0.98) * 
Age x Never worked   1.13 (0.98-1.30)  
Age x Financial strain (ref. Easily)     
Age x Fairly easily   1.04 (0.97-1.13)  
Age x With some difficulty   1.02 (0.93-1.11)  























N = 3626 
 
N = 10250 
 
M1b   M2b   
 
M1b   M2b   
  OR (95% CI) P OR (95% CI) P   OR (95% CI) P OR (95% CI) P 
Age (10-y period) 3.51 (2.41-5.10) *** 5.00 (3.22-7.75) *** 
 
2.66 (2.24-3.16) *** 2.77 (2.18-3.52) *** 
At least one ACE (ref. None) 2.06 (1.34-3.19) ** 1.99 (1.30-3.06) ** 
 
1.79 (1.38-2.33) *** 1.57 (1.22-2.03) *** 
At least one ACHE (ref. None) 1.47 (1.00-2.18) 
 
1.54 (1.05-2.27) * 
 
1.81 (1.44-2.27) *** 1.70 (1.36-2.13) *** 
CSC (ref. Most disadvantaged) 







 Middle 0.35 (0.13-0.96) * 0.49 (0.18-1.34) 
  
0.38 (0.25-0.58) *** 0.69 (0.45-1.05) 
 Advantaged 0.24 (0.09-0.67) ** 0.41 (0.15-1.16) 
  
0.27 (0.18-0.42) *** 0.60 (0.39-0.94) * 
Most advantaged 0.12 (0.04-0.36) *** 0.29 (0.09-0.93) * 
 
0.14 (0.08-0.24) *** 0.44 (0.26-0.77) ** 
Education (ref. Primary) 
         Secondary 
  
1.38 (0.77-2.47) 
    




    
0.35 (0.23-0.52) *** 
Main Occupational Position (ref. High skill) 
         Low skill 
  
3.68 (2.37-5.71) *** 
   




    
2.49 (1.31-4.75) ** 
Financial strain (ref. Easily) 
         Fairly easily 
  
1.25 (0.81-1.93) 
    
1.90 (1.49-2.42) *** 
With some difficulty 
  
3.45 (1.66-7.16) ** 
   
4.88 (3.56-6.69) *** 
With great difficulty 
  
9.04 (2.44-33.42) ** 
   
27.02 (17.05-42.83) *** 
Interactions 














 Age x CSC (ref. Most disadvantaged) 














































 Age x Education (ref. Primary) 
         Age x Secondary 
  
0.85 (0.66-1.08) 
    
1.07 (0.93-1.23) 
 Age x Tertiary 
  
0.82 (0.61-1.10) 
    
1.28 (1.06-1.55) * 
Age x Main occupational position (ref. High skill) 
         Age x Low skill 
  
0.69 (0.56-0.85) *** 
   
0.96 (0.83-1.10) 
 Age x Never worked 
  
0.60 (0.25-1.46) 
    
0.94 (0.72-1.22) 
 Age x Financial strain (ref. Easily) 
         Age x Fairly easily 
  
1.19 (0.97-1.45) 
    
1.01 (0.90-1.13) 
 Age x With some difficulty 
  
1.01 (0.73-1.40) 
    
0.89 (0.76-1.04) 
 Age x With great difficulty     1.16 (0.62-2.16)         0.57 (0.44-0.73) *** 
Table 3. Associations of childhood misfortune and adult-life socioeconomic circumstances with level and trajectories of poor self-rated health at old 
age stratified by Scandinavian and Bismarckian welfare regime. 
Note. OR: Odds ratios, CI: Confidence interval, ACE: Adverse childhood experiences, ACHE: Adverse childhood health experiences, CSC: 
Childhood socioeconomic conditions. All models are adjusted for sex, birth cohort and attrition. Age was centered at 50 y and divided by 10 so that 
the coefficients yielded the effects for a 10-year period. 

























Table 4. Associations of childhood misfortune and adult-life socioeconomic circumstances with level and trajectories of poor self-rated health at 







N = 6891 
 
N = 3237 
 
M1b   M2b   
 
M1b   M2b   
  OR (95% CI) P OR (95% CI) P   OR (95% CI) P OR (95% CI) P 
Age (10-y period) 3.14 (2.76-3.56) *** 2.85 (2.16-3.77) *** 
 
1.52 (1.24-1.85) *** 1.87 (1.27-2.74) ** 
At least one ACE (ref. None) 1.98 (1.46-2.68) *** 1.65 (1.22-2.22) ** 
 
1.51 (1.02-2.21) * 1.44 (0.99-2.11) 
 At least one ACHE (ref. None) 2.03 (1.53-2.70) *** 2.06 (1.56-2.73) *** 
 
1.70 (1.21-2.38) ** 1.51 (1.09-2.11) * 
CSC (ref. Most disadvantaged) 







 Middle 0.48 (0.35-0.65) *** 0.76 (0.55-1.05) 
  
0.23 (0.15-0.33) *** 0.40 (0.27-0.61) *** 
Advantaged 0.35 (0.23-0.55) *** 0.77 (0.49-1.23) 
  
0.14 (0.08-0.24) *** 0.31 (0.18-0.53) *** 




0.25 (0.07-0.92) * 0.70 (0.19-2.58) 
 Education (ref. Primary) 
         Secondary 
  
0.47 (0.36-0.61) *** 
   
0.48 (0.33-0.71) *** 
Tertiary 
  
0.17 (0.11-0.27) *** 
   
0.38 (0.19-0.74) ** 
Main Occupational Position (ref. High skill) 
         Low skill 
  
0.86 (0.58-1.27) 
    
1.69 (1.11-2.56) * 
Never worked 
  
0.57 (0.36-0.90) * 
   
1.21 (0.42-3.45) 
 Financial strain (ref. Easily) 
         Fairly easily 
  
1.08 (0.75-1.55) 
    
1.54 (0.96-2.48) 
 With some difficulty 
  
1.49 (1.05-2.11) * 
   
2.22 (1.38-3.56) ** 
With great difficulty 
  
2.19 (1.49-3.22) *** 
   


























 Age x at least one ACHE (ref. None) 0.83 (0.72-0.96) * 0.81 (0.70-0.94) ** 
 
0.76 (0.62-0.92) ** 0.80 (0.66-0.97) * 
Age x CSC (ref. Most disadvantaged) 




























 Age x Education (ref. Primary) 
         Age x Secondary 
  
1.11 (0.97-1.26) 
    
1.20 (0.98-1.47) 
 Age x Tertiary 
  
1.30 (1.00-1.69) 
    
1.23 (0.85-1.79) 
 Age x Main occupational position (ref. 
High skill) 
         Age x Low skill 
  
0.98 (0.79-1.21) 
    
0.84 (0.66-1.07) 
 Age x Never worked 
  
1.11 (0.87-1.40) 
    
1.02 (0.61-1.70) 
 Age x Financial strain (ref. Easily) 
         Age x Fairly easily 
  
1.02 (0.85-1.21) 
    
0.83 (0.64-1.07) 
 Age x With some difficulty 
  
1.09 (0.92-1.30) 
    
0.86 (0.67-1.11) 
 Age x With great difficulty     1.08 (0.89-1.30)         0.80 (0.58-1.11)   
. 
Note. OR: Odds ratios, CI: Confidence interval, ACE: Adverse childhood experiences, ACHE: Adverse childhood health experiences, CSC: 
Childhood socioeconomic conditions. All models are adjusted for sex, birth cohort and attrition. Age was centered at 50 y and divided by 10 so that 
the coefficients yielded the effects for a 10-year period. 
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